Abstract We examined party characteristics across different college drinking settings, associations between party characteristics and likelihood of drinking to intoxication, and the mediating role of perceived prevalence of intoxicated partygoers. Students (N = 6903) attending 14 public universities in California during the 2010 and 2011 fall semesters completed surveys on individual and party characteristics in six unique settings (e.g., residence hall). We used descriptive statistics to examine party characteristics by setting. We estimated multilevel logistic regression models to identify party characteristics associated with drinking to intoxication, and we used RMediation to determine significance of mediating effects. Individual and party characteristics varied by drinking context. Greater time at a party was associated with drinking to intoxication at five of six settings, while larger party size was significant only for outdoor settings. Enforcing the legal drinking age and refusing to serve intoxicated patrons were associated with lower likelihood of intoxication at Greek and off-campus parties. The presence of a keg was associated with drinking to intoxication at Greek, off-campus and outdoor parties; at bars, cover charges and drink promotions were positively associated with drinking to intoxication. In four of six settings, we found evidence of significant mediating effects through perceived prevalence of intoxicated partygoers. Findings highlight risk and protective characteristics of parties by drinking setting, and have prevention implications.
; however, less is known about drinking settings, even though college parties are known to be high-risk social environments because of their association with heavy drinking and related problems (Clapp, Min, Shillington, Reed, & Croff, 2008; Paschall & Saltz, 2007) . The available research suggests the risk of heavy drinking may vary depending on the presence/absence, or degree, of various party characteristics (e.g., party size; Clapp et al., 2008; DuRant et al., 2007; Paschall & Saltz, 2007; Wechsler & Nelson, 2008) . Further examination of drinking setting characteristics and students' risk of intoxication is, therefore, warranted.
Drinking Settings
Previous studies have examined the role specific drinking settings (e.g., bars, off-campus parties) play in heavy college drinking behavior (Buettner, Khurana, & Slesnick, 2011; Clapp, Holmes, Reed, Freisthler, & Lange, 2007; Harford, Wechsler, & Muthen, 2003) . For example, in a large sample of California college students, Paschall and Saltz (2007) found variation in the number of drinks consumed the last time students went to a party in a residence hall, Greek house, offcampus residence, campus event, outdoor setting, and bar/restaurant. We build upon this prior work by examining not only drinking to intoxication at each setting, but also the influence of party characteristics on student drinking by setting.
Party Characteristics
Recent literature has highlighted associations between college party characteristics and high-risk drinking behaviors (Clapp et al., 2008; DuRant et al., 2007; Paschall & Saltz, 2007; Wechsler & Nelson, 2008) . One potentially important characteristic is party size. Clapp et al. (2008) found that breath blood alcohol concentration was inversely associated with party size. Alcohol availability (e.g., keg at party) is another party characteristic that may influence students' drinking (Harford, Wechsler, & Seibring, 2002; Toomey, Lenk, & Wagenaar, 2007; Toomey & Wagenaar, 2002) . For example, Kuo, Wechsler, Greenberg, and Lee (2003) found that the availability of large volumes of alcohol (i.e., kegs) was associated with heavier alcohol consumption among students.
An additional factor associated with high-risk drinking is length of time at a party (Clapp et al., 2006; Paschall & Saltz, 2007) . On the one hand, limiting the hours of a party might lead to partygoers being less intoxicated at the end of the night. Contrarily, shorter party times could encourage prepartying behavior, party hopping, or after parties (Paschall & Saltz, 2007; Pederson & LaBrie, 2007) .
Examining the impact of alcohol risk management strategies employed at parties is also warranted. Saltz, Paschall, McGaffigan, and Nygaard (2010) demonstrated that alcohol risk management strategies (e.g., legal drinking age enforcement and refusing service to intoxicated partygoers) were effective at reducing heavy alcohol use among college students. Although additional studies have supported these findings (DeJong & Langford, 2002; Wolfson et al., 2012) , no previous studies have examined whether such strategies are uniquely related to high-risk drinking at parties and whether their relationship with high-risk drinking may vary across different drinking settings.
Because numerous studies have demonstrated the effects of price on alcohol consumption (e.g., Wagenaar, Salois, & Komro, 2009) , and cost may be particularly relevant for younger drinkers, party cover charge and alcohol promotions are also relevant factors to consider. Although a party cover charge could deter some students from joining a party, it is also possible that students who are willing to pay a cover charge are more likely to drink excessively to ''get their money's worth.'' Conversely, a cover charge may limit the amount of funds available to purchase alcohol. Alcohol promotions (e.g., happy hours) may increase excessive drinking by lowering the price of alcoholic drinks.
Finally, a student's perception of the percentage of intoxicated partygoers may act as a mediator of the relationship between party characteristics and highrisk drinking. Examining perceived drunkenness of partygoers as a potential mediator is consistent with the theories of reasoned action and planned behavior (Ajzen, 1989; Fishbein, Hennessy, Yzer, & Douglas, 2003) , as well as prior research on effects of normative beliefs on heavy alcohol use among college students (Baer, 2002; Borsari & Carey, 2001; Paschall, Grube, Thomas, Cannon, & Treffers, 2012; Perkins & Berkowitz, 1986) . For example, in a review of the literature, Borsari and Carey (2001) found high-risk drinking is influenced by peer pressure, which they defined as being a function of perceived social norms. In addition, Clapp et al. (2008) found that higher breath blood alcohol concentration levels were observed when a student perceived many intoxicated partygoers.
For illustrative purposes, we provide the following potential mediating mechanism: presence of a keg may lead to greater perceptions of others drinking to intoxication, as presence of a keg may establish a drinking norm; in turn, this greater perception of intoxicated partygoers may lead to heavier drinking. Perceived intoxication could also be influenced directly by party size and length of time at parties via greater exposure to other students drinking. Perceived intoxication could be inversely related to refusal of alcoholic beverage service and legal drinking age enforcement, as these may establish a norm of responsible alcohol consumption.
Summary of Study Purpose
We sought to extend previous research by examining context-specific drinking. Specifically, we explored the extent to which the aforementioned party characteristics, and their association with student intoxication, may vary across settings. Given theories relating behavior and normative beliefs, we also examined the mediating effect of perceived prevalence of intoxicated partygoers. In summary, we aimed to: (1) describe party characteristics across different college drinking settings; (2) examine, by drinking setting, possible associations between party characteristics and likelihood of drinking to intoxication; and (3) test the mediating role of perceived prevalence of intoxicated partygoers with respect to certain party characteristics (e.g., party size, presence of a keg).
Method

Data Source and Study Population
The Safer California Universities Randomized Trial was characterized by an experimental design and was conducted to determine the impact of environmental prevention strategies (e.g., DUI checkpoints and social host ordinances) on college students' alcohol use (Saltz et al., 2010) . The Safer Trial included 14 public universities in California. Baseline assessment began in 2003, with the intervention years occurring in 2005 and 2006 . As of 2007, all schools became ''treatment'' schools. Therefore, we did not control for condition status in these analyses. The dataset we used included responses from 11,287 students at 14 California colleges and universities who participated in the 2010 and 2011 fall surveys. Because our focus was on students who consume alcohol, we reduced the analytical sample to focus on the 6913 students who reported drinking alcohol at least once in the past 28 days. Students indicating they had consumed alcohol in the past 28 days reported the average number of drinks they had each time they drank in the past 28 days; to reduce the influence of extreme values, we excluded students who reported drinking more than three standard deviations above the mean (19 or more drinks; Tabachnick & Fidell, 2001 ) each time they drank in the past 28 days. Our final analytical sample size was 6903 students. Responses to questions pertaining to party size and time spent at a party greater than three standard deviations above the mean were coded as missing. In addition, we focused on drinking at social gatherings attended by at least two people (as opposed to drinking alone).
Measures
Drinking Settings
We asked students whether they attended six specific settings in the past academic term. Settings included: a fraternity or sorority party at a Greek house; a party somewhere in a university residence hall; an oncampus sporting event, concert, or dance; a party at someone's house or apartment off-campus; a pub, bar or restaurant on or within a few blocks of campus; and an outdoor setting where students might go to drink. We directed students who attended each setting in the current semester to a set of follow-up questions about their most recent experience at that setting, including party characteristics.
College Party Characteristics
We conducted confirmatory factor analysis on nine items related to party characteristics. Our analysis revealed four items [people under the legal drinking age were not admitted, people under the legal drinking age were identified at the door, anyone asking for a drink was asked for proof of age, and there was no way of knowing who was of legal age (reverse coded)] loaded strongly onto one factor (e.g., CFI = 0.997, RMSEA = 0.027 in the Greek party setting). We created a binary measure called legal drinking age enforcement, and we gave a score of 1 (vs. 0) if at least one of the four items was present at the party. Five additional binary (0 = not present; 1 = present) party-characteristic items included whether: people were drinking from a keg (social availability), there was a drink promotion or cover charge (cost), drinks were refused to intoxicated patrons (risk management), and there was a system in place to look after intoxicated patrons (risk management). We also included continuous measures of party size (number of people at the party) and time at the party as party-level characteristics.
Drinking Outcome
Students were asked whether they drank to intoxication the last time they attended each of the six drinking settings (0 = no; 1 = yes). Although this measure is subjective in nature, Quinn and Fromme (2011) found college students' perceived self-intoxication was associated with a negative outcome index, illicit drug use, unplanned sexual activity, and unsafe sexual behavior. Additionally, our supplemental analyses indicated a significant relationship between number of drinks consumed and intoxication at each setting [range of unadjusted ORs: 1.68, p \ 0.05 (on-campus event) to 2.30 (bars), p \ 0.01]; providing evidence for the construct validity of the drinking outcome measure.
Demographic and Typical Drinking Variables
We included binary measures of gender (1 = male), ethnicity (1 = non-Hispanic White), and age (1 = 21 years and older) as background characteristics. Students were also asked to indicate the average number of drinks consumed per drinking occasion in the past 28 days.
Mediator
We asked students to estimate the total number of people at the party, and of those, the number they perceived as being intoxicated. Our proposed mediator (perceived percentage of intoxicated partygoers) was calculated by dividing the estimated number of intoxicated partygoers by party size and multiplying by 100.
Analytic Strategy
We conducted statistical analyses using Stata v.12.1. First, we obtained descriptive statistics on student intoxication levels and characteristics of each drinking setting. We then conducted multi-level regression analyses for each of the six settings; the dependent variable for each of these analyses was whether the student drank to intoxication the last time they attended that setting. Because the dependent variable for each of the six analyses was binary in nature and the study included 14 schools, we estimated multilevel logistic regression models (students nested within schools) to obtain the median odds ratio (MOR; a more appropriate index of clustering for binary outcomes than the intraclass correlation; Larsen & Merlo, 2005) and the adjusted odds ratios (ORs) of intoxication in each setting for the abovementioned covariates (fixed effects) at the school level (random effect). Specifically, in estimating the adjusted ORs for our six multilevel models:
where M = the overall mean probability (prevalence) of intoxication expressed in the logistic scale, b1-b4 are parameter estimates for the individual covariates, b5-b12 are parameter estimates for the party characteristics, and E j is the school-level residual. The school-level residuals are on the logistic scale and are normally distributed with a mean of 0 and variance V j . The MOR for each setting's null model supported our use of multilevel modeling (i.e., the MOR for the six settings ranged from 1.16 to 1.52).
For each context, we estimated (a) the null model containing only the dependent variable and the random effect of school, (b) the model with individual parameters and the random effect of school, and (c) the full model with individual and party-specific variables and the random effect of school. We then tested the mediating role of perceived percentage of intoxicated party attendees; we first added this proposed mediator to each full regression model. When there was preliminary evidence for mediation in a particular setting (i.e., when there was a decrease in the magnitude and/or significance of relationships and there was a significant relationship between the proposed mediator and the outcome in that setting (Paschall et al., 2012) , we tested the significance of mediated effects using asymmetric confidence intervals (Tofighi & MacKinnon, 2011) ; we used this technique due to the limitations of the Sobel method (MacKinnon, Warsi, & Dwyer, 1995) . Specifically, we estimated an unstandardized model where the dependent variable was ''perceived percentage of intoxicated partygoers'' and the independent variables remained background and party characteristics; doing so provided us with the ''a'' path parameter estimates and standard errors. We then estimated unstandardized models with ''intoxication'' as the dependent variable, and background and party characteristics (including ''perceived percentage of intoxicated partygoers'') as the independent variables; we then looked at the path from our proposed mediator to the outcome of intoxication, and used the parameter estimate and standard error as our ''b'' path. We then used RMediation (Tofighi & MacKinnon, 2011) to estimate each mediated effect and its asymmetric 95 % confidence interval to determine whether mediated effects were significant. Table 1 shows descriptive characteristics of the sample by party setting. Overall, the majority of respondents were female (56.2 %), at least 21 years old (57.8 %), and nearly half (49.4 %) identified as nonHispanic White. The overall average number of drinks consumed by students per drinking occasion in the past 28 days was 2.71. In all settings, the prevalence of drinking to intoxication ranged from 39.6 % (at outdoor settings) to 62.8 % (at Greek settings). The mean perceived percentage of intoxicated partygoers ranged from 43.3 % (at outdoor settings) to 68.8 % (at Greek settings). Table 1 also illustrates the variation in party characteristics by context. We found that party size varied by setting, with the average party size being smallest in residence halls (mean = 14.92 students) and largest at on-campus events (mean = 438.48 students). The average time at each setting ranged from 2.61 h (bar) to 3.82 h (off-campus party). Nearly all students attending bars (99.0 %) reported the minimum drinking age was enforced. On the other hand, fewer than half (43.6 %) of students attending Greek parties indicated that minimum drinking age laws were enforced. While 40.5 % of students reported the presence of a keg at Greek parties, \15 % of students in all other party settings reported kegs were present. Approximately 18 % of students reported a cover charge at the last bar they attended; this percentage was\10 % in all other settings. Similarly, the only setting in which a drink promotion was reported by a large percentage of students (21.0 %) was bars. Intoxicated partygoers were refused drinks most often at bars (33.3 %); drink refusal was reported by \17 % of respondents at all other settings. Across all settings, \30 % of students reported that a system was in place to look after intoxicated patrons; such a system was reported most frequently at Greek parties (28.9 %). Table 2 presents the fully estimated logistic regression models and adjusted ORs for each party setting, excluding the hypothesized mediator. With respect to party characteristics, in all settings except on-campus events, the longer a student remained at a party, the more likely he or she was to drink to intoxication. Larger party size, on the other hand, was significantly associated with drinking to intoxication only in outdoor settings. Enforcement of the minimum drinking age was associated with lower odds of drinking to intoxication at Greek and off-campus parties. At parties held in Greek, off-campus, and outdoor settings, the presence of a keg was significantly associated with higher odds of drinking to intoxication. At bars, a cover charge or drink promotion was associated with higher odds of drinking to intoxication. At Greek and off-campus parties, refusing to serve drinks to intoxicated patrons was associated with lower odds of drinking to intoxication. Moreover, across all party settings, gender and age were not associated with drinking to intoxication. Students identifying as non-Hispanic White (as compared to all other students) were significantly more likely to drink J Primary Prevent (2015) 36:247-258 251 to intoxication in all settings except on-campus events and outdoor parties. Students with greater average number of drinks per occasion in the past 28 days were more likely to report drinking to intoxication the last time they attended parties in each setting except oncampus events. Table 3 presents the full model including the mediator (perceived percentage of intoxicated partygoers). In all settings except outdoor and on-campus parties, the proposed mediator was significantly associated with drinking to intoxication. Moreover, the associations between virtually all types of party characteristics and drinking to intoxication in Table 2 were attenuated and in many instances no longer statistically significant in Table 3 , providing evidence of at least partial mediation. Table 4 presents a paths, b paths, indirect effect estimates and corresponding 95 % confidence intervals for significant mediated effects; results are shown for the four settings that showed preliminary evidence of mediation (i.e., results for on-campus and outdoor settings are not shown as they did not show preliminary evidence of mediation). Significant a 9 b mediated effects were observed among four of the eight party characteristics in the Greek setting, three of the eight party characteristics at the residence hall setting, five of the eight at the off-campus setting, and four of the eight at the bar setting.
Results
Discussion
Our examination of college parties across six drinking settings at 14 college campuses expands our understanding of college alcohol environments. Our first goal was to describe party settings and students' risk of intoxication by setting. Over 50 % of students reported drinking to intoxication the last time they attended a party at a Greek house, residence hall, on-campus event, or off-campus residence. We also observed that party characteristics differ by drinking settings. For example, legal drinking age enforcement was nearly universal within bars/pubs/restaurants, but occurred to a lesser degree at all other settings. Also, kegs were present at many Greek parties, but essentially nonexistent at all other drinking settings.
Our second goal was to examine the influence of specific party characteristics on student intoxication. Time at a party was the only characteristic consistently associated with drinking to intoxication across settings. This suggests that greater time at parties could be associated with greater access to, and subsequent use of, alcohol.
The majority of our results suggest the influence of party characteristics on intoxication vary by setting. For example, risk management strategies (e.g., legal drinking age enforcement and drink refusal) were inversely and significantly associated with drinking to intoxication only at Greek and off-campus parties. It could be that students under the age of 21 are less likely to frequent a drinking setting where drinking age laws are knowingly enforced (e.g., bars, campus sponsored event), and this is why we did not observe a significant relationship at such settings. Additionally, settings that can receive sanctions and fines for serving intoxicated patrons (e.g., bars) may refuse to even allow access to intoxicated patrons. We also found the relationship between party size and intoxication was significant only at outdoor settings; reasons for this finding should be further examined.
Lastly, and contrary to expectations, having a system in place to look after intoxicated patrons was not associated with drinking to intoxication at any setting. This finding may indicate that safety measures are not a determining factor with respect to students' drinking per se, though they may be associated with alcohol-related harm.
Our third goal was to test one hypothesized mechanism by which party characteristics may influence high-risk drinking. When we controlled for the perceived percentage of intoxicated people at each party, we found this measure to be associated with our outcome of interest in all settings but two, and associations between our dependent variable and the majority of other party characteristics were attenuated, suggesting a mediating effect. Our follow-up analyses provided further evidence of significant mediated effects through perceived percentage of intoxicated partygoers. The results from our mediation analysis support existing evidence that suggest how an individual perceives drinking among peers is important in influencing his or her drinking behavior (Clapp et al., 2008; Grant, LaBrie, Hummer, & Lac, 2012) . Given the cross-sectional nature of our analyses, future studies are needed to determine if perceived intoxication of partygoers is causally related to heavy drinking and/or if heavy drinking influences perceived intoxication. Table 3 Multilevel logistic regression models estimating odds of drinking to intoxication by each setting in a multi-school (N = 14) sample of college students (N = 6903); 
Study Limitations
Although the present study extends our knowledge of college drinking settings, limitations were present. First, the cross-sectional nature of the data limits our ability to make causal inferences about relationships between party characteristics and drinking to intoxication. Future studies should be longitudinal in nature to accurately test causal flow. An additional issue raised by our study was the lack of variation for some measures (e.g., legal drinking age enforcement in bars was nearly 100 % and presence of kegs at residence halls was nearly 0 %), which could have limited our ability to detect an association with intoxication when one may be present. We asked participants retrospectively about party characteristics and whether they drank enough to be intoxicated, which may have generated a social desirability or recall bias; nonetheless, previous studies support this method for behavioral assessment (Burleson, Kaminer, & Dennis, 2006; Sobell & Sobell, 1997) . Moreover, the lack of missing data on these items suggests response bias was minimal. Another limitation may be related to asking students about the characteristics of their last drinking occasion at a particular setting. While our question could result in more accurate recall, a student's most recent experience may have differed from a typical experience at that setting. Nonetheless, by asking about a student's most recent experience, we were still able to examine how variations in party characteristics influence drinking to intoxication by setting. Lastly, we cannot draw conclusions about what factors influence drinking to intoxication when alcohol is consumed in non-social settings (e.g., drinking alone). Future research should consider additional mechanisms by which party characteristics may influence heavy drinking. Paschall et al. (2012) found that perceived ease of obtaining alcohol, enforcement, and acceptability of alcohol use helped to explain the significant relationships between funding for underage drinking enforcement activities, alcohol availability (outlet density), adult alcohol use, and heavy drinking among adolescents. Such perceptions may also act as mediators of relationships between party characteristics and heavy drinking among college students. In addition, future research should use qualitative methodologies to better understand findings related to observed correlates of drinking to intoxication by setting. Lastly, given that a student's most recent drinking occasion could have occurred in multiple settings during the same night, future research should determine which settings most contribute to a student's intoxication. Also, examining interactive effects of ''pre-partying'' and ''after-partying'' could provide more insight into an overall drinking experience.
Prevention Implications
Our findings have relevant prevention implications. For example, refusing to serve drinks to intoxicated partygoers was found to be inversely associated with intoxication at Greek and off-campus parties; as such, curricula promoting the development of refusal skills related to serving intoxicated partygoers should be incorporated into pre-existing harm reduction programs. We found that drinking to intoxication was prevalent in all settings, particularly campus-affiliated settings (e.g., Greek parties, residence hall, on-campus events). Therefore, one recommendation for administrators not already doing so is to implement stricter university-wide alcohol polices, such as restricting alcohol use at on-campus events. Further, given the associations we observed between legal drinking age enforcement and drinking at Greek and off-campus parties, universities not already doing so should collaborate with local law enforcement to promote awareness and enforcement of social host laws.
